Almost all available statistical packages are capable of performing Analysis of Variance (ANOVA) from raw data. Some of statistical packages have capability to perform independent sample t-test, and some other tests of significance on summary data, but seldom would you come across a software that has the capability to perform ANOVA directly on summary data. However some packages can perform one-way ANOVA after generating surrogate data from summary statistics. In this short note we have given STATA program to perform one-way ANOVA on summary data; in addition this program also performs Bartllet's tests of equality of variances. The idea can be extended to two-way and higher way ANOVA's. Examples have been given for illustration.
Introduction
In some cases, where only summary data is available, a researcher may want to perform Analysis of Variance (ANOVA) from the available information. Most statistical programs are designed to perform ANOVA on raw data only. David A. Larson (1992) describes a method to generate surrogate data from the summary statistics that can be used to perform one way ANOVA. According to Larson And after some data manipulation data is ready to perform ANOVA in usual way. We use an alternative method that can be used to perform one way, two way and higher way ANOVA by using summary measures , j j n x and j s for 1, 2,..., , j k = where , j j n x and j s are, respectively, the size, mean and standard deviation of jth treatment. In this note we have given a STATA program that can be used jointly to perform one way ANOVA and equality of variances if only summary measures are available. However, this program can be easily extended for twoway and higher way ANOVA.
Methodology
The one-way, two-way and higher-way ANOVA uses certain statistical models for operation. Specifically, the one-way fixed effect ANOVA model is given as: This hypothesis can be tested by using the F -ratio given as:
SST n x nx with x n x n n n
The significance of the group means can be tested by using the p-value of computed F statistic. STATA program to perform these analyses is given in Appendix -A.
We have also given the STATA commands to perform Bartlett's Test of equality of variance on summary data. The test statistic to be used in this test is given as:
The two-way fixed effect ANOVA model is given as:
The null hypotheses of interest in two-way ANOVA are: 
The idea can be easily extended to three-way ANOVA with model:
The null hypotheses in three -way ANOVA are given as: but again we are more concern with the last hypothesis of treatments. The sums of squares to test the significance of above hypotheses are given as: The F-ratios to test the significance of hypotheses in three-way ANOVA are given as: 
Numerical Example
In this section we have given two numerical examples to demonstrate the usefulness of the program to perform ANOVA on summary statistics. The results of the example by using the STATA program "anovai" are given below:
. anovai n mean sd The results of the example by using the STATA program "anova2i" are given below:
. 
anova2i cn cmean rmean csd ----------------------------------------------------------------SOV df SS MS F P ----------------------------------------------------------------

----------------------------------------------------------------Total 14 1693.34 ----------------------------------------------------------------gen df1=[_N]-1
